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ABSTRACT

It has been known that “loss of hair follicle stem cells due to aging” is one of the factor of thinning hair. In
recent years, it became clear that the reduction of a special type collagen (type 17 collagen: COL17) present in
the vicinity of hair follicle stem cells was largely involved in the mechanism. However, because it is difficult

to directly ingest COL17 by applying hair restorer or taking supplement, it is necessary to promote the production
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of COL17 in hair follicle stem cells and nearby cell groups. The problems are permeability and delivery of

components into cells.

We have developed poly-lactide-co-glycolide acid nanoparticles (PLGA NP) as a DDS carrier and reported

that skin permeability and sustainability of the effect and intracellular of ingredient encapsulated could be

enhanced.

In this paper, we report the effectiveness of chlorogenic acid encapsulated PLGA nanoparticles that have

effects of promoting the production of COL17 and the activation of hair follicle stem cells.
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Fig. 1 Image of hair structure.
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Fig. 2 PLGA chemical constitution and SEM image of the PLGA nanoparticles.
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Fig. 3 Fluorescence images of NHEK cells treated with Coumarin/PLGA NP after incubation for 2 h and 24 h.
Reproduced with permission!. Copyright: (2020) Elsevier.
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Fig. 4 Particle size distribution of ChA/PLGA NP in water.
Reproduced with permission™. Copyright: (2020)
Elsevier.
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Fig. 5 The gene expression of COL17 in NHEK cells
by different chlorogenic acid preparation. COL17
activity was measured after incubation for 2 h.
Reproduced with permission'™. Copyright: (2020)
Elsevier.

B e D RER R A SN e 2> 72 (R 5) . i,
ChA/PLGA NP #f Tl ik BRI BRI B = DS
AREIZEMLZ (Max. 50%)

PLGA NP O i CHEIZ FHIRITE VDS A LN
72 HIZ DWW T, PLGA NP IZ X % ChA DR EALH
ZZbNb, B6ICRT XIS, MBEEEET
(37C) 2BV THHH D ChA ORI FEIRI 12
WAL TW5DH, THIFBEEEDIR ChA 250K
DIRCE O T oA VEREFFBIZHR L2720 T
HbHEEZOND, THIZXL, PLGA NP IZH A

65



% The Micromeritics No.64 (2021) 62-68

60

Chlorogenic acid (%)

40

X6 iy OO045 > BEOREM
Fig. 6 Time course of Chlorogenic acid contained in

the medium (%). Reproduced with permission'.

Copyright: (2020) Elsevier.
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Fig. 7 The amount of COL17 in NHEK cells by different
chlorogenic acid preparation. COL17 activity was
measured after incubation for 2 h. Reproduced
with permission!. Copyright: (2020) Elsevier.
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Fig. 8 The amount of CD34’s fluorescence evaluated by

fluorescence antibody technique. a) The hair tonic
containing PLGA NP, b)Placebo lotion.
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